ACTUATING DEVICE 

This is a National Phase Application in the United States of International Patent 
Application No. PCT/EP2Q04/0 1 1047 filed October 4, 2004, which claims priority on German 
Patent Application No. 103 46 403.4, filed October 7, 2003. The entire disclosures of the above 
patent applications are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

The invention relates to an actuating device with a drive unit that features an electric motor, 
which motor is arranged in a housing and drives a drive shaft, and with a gear unit that features a 
drive gear arranged on the drive shaft at least in a rotationally fixed manner, which drive gear in 
a first gear stage meshes with at least one planetary gear that is embodied as a double toothed 
gear and is supported on an axle in a fixed position and so that it can pivot, whereby the drive 
gear drives the larger gear wheel of the double toothed gear, and the smaller gear wheel, which 
faces the direction of the output side, in a second gear stage meshes with an internally toothed 
gear or gear segment that is arranged on an output shaft in an at least rotationally fixed manner, 
so that the output shaft can be driven via the two gear stages. 

In DE 100 47 308 Al a two-stage gear arrangement for an actuating device is described that 
features a drive shaft on which a drive gear is arranged and that is in operative connection with a 
two-stage gear on whose output side a centrally arranged output shaft is arranged. In detail, the 
transfer from the drive gear takes place via three double toothed gears, whose larger gear wheel 
meshes with the drive gear and whose smaller gear wheel meshes with an internal gear arranged 
on the output shaft. The entire two-stage gear arrangement is situated in a housing totaling three 
parts, whereby the first essentially plate-shaped part lying nearest to the drive motor features the 
bearing of the drive shaft as well as of the axles for the double toothed gears. In a second housing 



part, the three double toothed gears are arranged in the form of a housing cage whose axles are 
supported in the housing cage at their second end. In addition this housing cage also features a 
first bearing point for the output shaft, on which an internal gear is arranged that meshes with the 
respectively smaller gear wheels of the double toothed gears. This gear unit is essentially tightly 
closed by a third housing part that is placed on the second part and features a second bearing 
point for the output shaft. 

The disadvantage of such a form of embodiment is the large number of components to be used 
and assembled, whose sizes must be matched to one another very precisely. This results in 
increased assembly and production costs, since the respective axles of the double toothed gears, 
the drive shaft, and the output shaft must be matched to one another very precisely, that is to say 
a smaller tolerance must be maintained with respect to their parallel position to one another. 

BRIEF SUMMARY OF THE INVENTION 

It is therefore the object of the invention to realize an actuating device with a gear unit in which 
both the assembly cost and the number of components are to be distinctly reduced, and whereby 
reliable function of the actuating device is ensured, so that production and assembly costs are 
reduced. 

This object is achieved in that a cover is fixed to the housing that tightly closes the drive unit and 
the gear unit on the outside and that is embodied in such a way that the bearing of the outwards- 
facing output shaft is embodied on one side and is arranged in the cover. Through such an 
embodiment according to the invention, the entire housing can be embodied in only two parts, 
since the necessity of a second bearing point of the output shaft and thus the necessity of the gear 
cage is eliminated. This results in easier access during assembly and a reduction in the number of 
components and the overall length of the gear unit. The bearing point of the output shaft in the 
cover is embodied sufficiently long to enable acceptance of any transverse forces that occur. 

In a further form of embodiment, the gear unit features only one planetary gear that is arranged 
on an axle so that it can pivot, which axle is fixed to and supported by a motor end shield, in 
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which shield the gear-side bearing of the motor shaft serving as drive shaft is also arranged. The 
motor end shield can be connected firmly to the housing of the electric motor. In addition to the 
consequent reduction in the number of components needed, the fixing of the motor end shield to 
the housing causes an improvement in the dynamic strength of the actuating device. Moreover, 
assembly is distinctly facilitated, since the components can simply be placed on top of one 
another. Through the single double toothed gear, the demands on the manufacturing tolerances in 
particular of the parallelism of the axles are reduced, so that production costs can be saved. 

In a preferred form of embodiment, the axle of the double toothed gear is supported in the cover 
on the side opposite the motor end shield and the internal gear or internal gear segment features a 
corresponding recess, by means of which occurring transverse forces in the gear and in particular 
at the double toothed gear can be counteracted by the two-sided bearing of the axle, without 
having to use additional components. 

The described forms of embodiment feature a low number of components, so that the 
functionality of known electric motor gears is maintained a reduced overall length. The entire 
actuating device can be mounted individually in the housing, that is to say first the motor can be 
inserted, whereupon the motor end shield can be fixed to the housing and thus to the motor. In 
the further steps the gears can be inserted and in a last step the entire unit can be closed by means 
of the cover. Such an assembly is very simple to carry out and due to the integrated components 
and the reduced cost of components, requires only a small number of assembly steps. Costs can 
also be reduced during production, not least due to the additional purchase of individual parts not 
additionally matched to one another. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

An actuating device according to the invention is shown in the drawings and is described below. 

Figure 1 shows in perspective view a section of an actuating device according to the invention in 
the assembled state with a cut-away housing. 



3 



Figure 2 shows the section of the actuating device according to the invention from Figure 1 in an 
exploded representation. 

DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

The actuating device according to the invention shown in Figure 1 comprises a drive unit 1 and a 
gear unit 2, which are arranged in a housing 3. The housing 3 is essentially embodied in the 
shape of a pot and is tightly closed on the output side by a cover 4 with the interposition of a seal 
$. 

The drive unit 1 comprises an electric motor 5, on whose drive shaft 6 a drive gear 7 is arranged 
at least in a rotationally fixed manner. The drive shaft 6 is supported via a bearing point 8 
arranged in a motor end shield 9. This motor end shield 9 features protuberances 10 that engage 
in corresponding recesses 11 of a pole tube 12 of the motor 5, so that the pole tube 12 is arranged 
in a rotationally fixed manner to the gear unit 2. Some of these protuberances 10 also feature 
boreholes 13, via which the motor end shield 9 and thus the electric motor 5 can be fixed to the 
housing 3 by means of screws 14. When a brushed motor is used, it is moreover possible to 
attach holders for commutator brushes and the associated springs to the motor end shield 9. In 
any case, when an electronically commutated electric motor is used, connecting lugs for the 
voltage feed can also be realized via the motor end shield 9. 

The gear unit 2 comprises a first gear stage 15 and a second gear stage 16. The first gear stage 15 
again comprises the already mentioned drive gear 7, which meshes with a planetary gear 17 in 
the form of a double toothed gear. This double toothed gear 17 is arranged on an axle 18 so that 
it can pivot, which axle is again fixed to the motor end shield 9 on the motor side. A larger gear 
wheel 19 of the double toothed gear 17 is thus driven by the drive gear 7, by means of which a 
smaller gear wheel 20 of the double toothed gear 17 is also correspondingly caused to rotate. 
This smaller gear wheel 20 is the first part of the second gear stage 16 and meshes with an 
internally toothed gear embodied as an internal gear segment 21 that is arranged on an output 
shaft 22 in an at least rotationally fixed manner. The output shaft 22 extends outwards through a 
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central opening 23 in the cover and in the present Example drives an eccentric 24, which for 
example can be in operative connection with a valve rod of an exhaust gas recirculation valve. 

The cover 4 is fixed to the housing 3 via screws 25, whereby corresponding eyes 26 are 
embodied on the cover 4 for this purpose. The central opening 23 of the cover 4, through which 
the output shaft 22 extends, is embodied such that a long shoulder 27 extending in the axial 
direction is formed in the cover, which shoulder features the opening or borehole 23. In this 
borehole 23 a bearing 28 is arranged in which the output shaft 22 with the internal gear segment 
21 is supported. In order to be able to embody this bearing 28 with sufficient length, an annular 
recess 29 corresponding to the shoulder 27 is embodied on the internal gear segment 21. 
Moreover the cover 4 features a pocket hole, which serves as a second bearing point 30 for the 
axle 18 on which the double toothed gear 17 is arranged. Accordingly the axle 18 must be able to 
extend through the internal gear segment 21, so that on the internal gear segment 21a recess 31 
is embodied that is arranged in partially annular form at a constant radial distance from the 
output shaft 22 and whose height essentially corresponds to the diameter of the axle 18. Over 
which angle at circumference this recess 3 1 runs, is dependent on the actuating angle of the 
actuating device to be fulfilled respectively. 

The assembly can then take place in a simple manner in that first the motor 5 is inserted into the 
housing 3 and is fixed to the housing 3 by the corresponding arrangement and fixing of the motor 
end shield 9. Then the double toothed gear 17 can be pushed onto the axle 18 already fixed to the 
motor end shield 9, so that the larger gear 19 meshes with the already preassembled drive gear 7. 
After the output shaft 22 and the bearing 28 have been fixed to the cover 4, this cover with the 
internal gear segment 21 preassembled on the output shaft 22 can be placed on the housing 3 in 
such a way that the axle 18 engages in the pocket hole 30 and simultaneously the internal gear 
segment 21 also engages automatically with the teeth of the smaller gear 20. This takes place 
with the interposition of the seal-§, so that the cover 4 can now be screwed to the housing 3. 

When the electric motor 5 is driven, the rotation of the drive shaft 6 of the electric motor 5 is 
then transferred geared-down to the output shaft 22 via the two gear stages 15, 16. 



5 



In comparison with known actuating devices, this embodiment according to the invention needs 
a shorter overall length due to the elimination of the gear cage, as well as a reduction in the 
number of components in particular due to the use of only one double toothed gear with 
simultaneous reliability of the function. By reducing the assembly steps needed, the assembly is 
distinctly facilitated. This results in an optimization of the costs. The production costs also fall 
due to the smaller number of components and the lower tolerances to be maintained. 

It is clear that such an actuating device can be used not only for an eccentric drive as shown in 
the exemplary embodiment, but also for any other rotatory drive with required gear ratio 
reduction, in particular in combustion engines. 
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